The main object of this paper is to report measurements made on a small series of human synovial fluids and on a few sheep and ox fluids. These measurements were made in order to test the two methods suggested by Ogston & Stanier (1953 a) for detecting differences of the specific properties of the hyaluronic acid as it occurs in synovial fluids. These methods, both of which are based on viscosity measurements, were suggested because (1) the viscosity of synovial fluid depends alinost entirely on its hyaluronic acid content; (2) Concentration of hyaluronic acid. A mucin clot was formed by acidification of 0 5-1 ml. of fluid and its dry weight determined, after thorough washing, as described by Ogston & Stanier (1950) . The adequacy of the washing procedure was checked. In some cases, where enough material was available, duplicate determinations were made; these agreed within 10%. Dilution of the fluid up to threefold, before precipitation was performed, did not seem to affect the result. Dilutions of the fluids were made by weight with the buffer used by Ogston & Stanier (1950) (0.2M-NaCl, 0 0077m-Na2HPO4, 0-0023M-KH2PO4).
Sedimentation. This was observed in a Svedberg oilturbine ultracentrifuge and sedimentation coefficients were calculated by the method ofCecil & Ogston (1948) . Measurements were made on successive dilutions by about 1*5-fold, until the hyaluronic acid boundary could be no longer observed.
Vicosity was measured at 25°in the Couette viscometer described by Ogston & Stanier (1953b) , modified to allow measurements to be made on only 2 ml. of fluid. A smaller pot, internal diameter 1121 cm. was made to fit into the standard pot, and a smaller bob was used, diameter 1.00 cm. x length 4 cm. The annular gap was 0-0605 cm. The accuracy of this instrument was somewhat less than 656 I954 with the 10 ml. pot, the error of a single measurement being about 3 %. Measurements were made in most instances on the original fluid or (if its volume was insufficient) on a dilution of it. In some cases, measurements were made on a series of dilutions, to allow the intrinsic viscosity to be estimated. Each solution was measured at a number of low velocity gradients, the viscosity at zero velocity gradient being obtained by extrapolating 1/'qm against velocity gradient; also the viscosity at velocity gradient 50 sec.-' was estimated by interpolation.
RESULTS
Viscosities. Table 1 gives values of log o (no= relative viscosity at zero velocity gradient), log 50 (950 = relative viscosity at 50 sec.-'), and log p0/rq0 .
The hyaluronic acid content is given as mg. mucin/ml. These values apply to undiluted human fluids, except where dilution was necessary because of the small volume available. Where dilution has been performed, the dilution factor is given. Serial dilutions were made on ox and sheep fluids.
In Fig. 1 , log 90/rj5 is plotted against log 90 ; this is a log version of Ogston & Stanier's (1953a) plot, having the advantage of less extended scales. In Table 2 , c being expressed as g. hyaluronic acid complex/100 ml.; the assumption is made that human mucin is like ox mucin (Ogston & Stanier, 1952) Although similar information is not available for other 'hyaluronic acids', it seems likely that these also occur as a similar complex; this assumption has been made and the term 'hyaluronic acid' is used in this sense.
Non-Newtonian viscosity. The plot of log 70/7950 against log qo (Fig. 1) gives a measure of the relationship of the variation of viscosity with velocity gradient to the viscosity at zero velocity gradient. Ox, sheep and human fluids are clearly different from each other; and there is a suggestion that rheumatoid arthritis fluids differ from other human fluids, both traumatic and pathological.
The deviations, amongst the human fluids, from any common curve are outside the experimental errors and this shows that the properties of the hyaluronic acids in different traumatic fluids vary (cf. Johnston, 1955 b) . It must be remembered that all these fluids were taken from joints which had suffered varying degrees of trauma; this may have affected the hyaluronic acid, but the series is too small to make any attempt to correlate the degree of trauma and the viscous properties. It is interesting that the single sample obtained post mortem gives a point lying well off the mean curve of traumatic fluids.
Viscosity and concentration. Fig. 2 again shows clear differences between ox, sheep and human fluids, but the points for the human fluids are very much more scattered than those in Fig. 1 . Little of this scatter can be due to errors of determining either 90 or the mucin content of a given fluid. It must therefore be ascribed, either to variation from fluid to fluid of the viscosity due to a given concentration of hyaluronic acid (if the mucin content measures this correctly); or to variation from fluid to fluid of the proportion of hyaluronic acid in mucin. Of these possibilities, the second seems the more likely, and might be caused by variations of the qualities or amounts of protein or ionic constituents of the fluids (cf. Sundblad, 1950 
Ox joint fluids Ankle fluid 64 (1)
Ankle fluid 65 (1)
Ankle fluid 61 Knee fluid 29K (1) Table 2 , are certainly real. The large values of the hydrodynamic specific volume V' are consistent with the random-coil form of particle, deduced for ox hyaluronic acid by Ogston & Stanier (1951) and, as would be expected, V' varies in parallel with M. Values of the ellipticity J are in some cases rather large for a simple randomcoil, but it is doubtful whether any conclusion can be drawn from this. It should be noted that the values of V' and J given in Table 2 for ox hyaluronic acid differ from those of Ogston & Stanier (1952) because of the new choice of constants noted by Ogston (1953) . The reality of the differences of M are shown by the fact that considerable amounts of hyaluronic acid present in a human traumatic fluid passed through a glass filter which entirely prevented the passage of ox hyaluronic acid. SUMMARY 1. Viscosity measurements have been made on a small series oftraumatic and pathological synovial fluids from human knee joints; also on three samples from ankle joints of normal sheep.
2. Sedimentation measurements have been made on a few of these fluids.
3. Comparison of variation of viscosity with velocity gradient, with its value at zero velocity gradient, suggests the existence of inter-species and possibly intra-species differences in the specific properties of hyaluronic acid. Sedimentation measurements appear to confirm this and suggest that human hyaluronic acids have considerably lower particle weights (1-4 x 106) than those of sheep (5-6 x 106) or ox (107).
4. Specific properties of human synovial fluid hyaluronic acid cannot, at present, be satisfactorily compared on a basis of concentration estimated from weight of mucin.
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